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(54) Complex electronic component 

(57) The invention provides a complex electronic 
component, comprising; a multilayer substrate (11) 
formed by laminating a plurality of dielectric layers (11a 
- 1 1d); a first concave part (12) being provided at least 
at the bottom surface of said multilayer substrate (1 1); a 
filter comprising at least one first passive element dis- 
posed within said multilayer substrate (11); an external 
terminal (13) provided on at least one of the flat portion 
of the bottom surface and the side face of said multilayer 
substrate (11); either one of an active element (17) or a 
second passive element (18) mounted on the top sur- 



face of said multilayer substrate (1 1), a surface acoustic 
wave element (14) mounted inside of said first concave 
portion (12) of said multilayer substrate (11); and a flat 
cap (16) provided at the; opening of said first concave 
portion (12) of said multilayer substrate (11) so as to 
cover said opening of sajd first concave portion (12). 

The size of the above complex electronic compo- 
nent is compact. 
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Description - = 

BACKGROUND OF THE INVENTION * : - J - ■ 

1 . Fieid of the Invention 1 ' ' . ' s 

[0001] The present' invention relates to a complex 
electronic component to be used for, for example, 1 
mobile communication devices, especially to a complex 
electronic component in which a surface acoustic wave 10 
elerrierit'is mounted in a concave portion of a multilayer 
substrate and a filter comprising a passive element is 
disposed within the multilayer substrate: - ' v: 



2. Description of the Related Art 



SUMMARY OF THE INVENTION 
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[0002] FIG. 4 shows a common cross section of con- 
ventional complex electronic components 50 provided 
with a multilayer substrate 51 inside of which a LC filter * 
is disposed. A concave portion 52 is provided on the top 20 
surface of the multilayer substrate * 51 and a surface 
acoustic wave filter 53 as a bare tip is mounted inside of 
the concave portion 52, an IG 54 and a capacitor 55 ' 
being" mounted on the top surface of the flat portion of 
the multilayer substrate^ except the concave portion 2s 
52: The concave portion 52 iscovered with a flat cap 56 
made of a metal. 

[0003] However, a concave portion for mounting the ' 
surface acoustic wave element and a flat portion for 
mounting the IC and capacitor should be provided on 30 
the top surface of the multilayer substrate in thfe conven- 
tional complex electronic component as described 
above. In other words, the size of the rhultilayer sub- 
strate becomes large due to two-dimensional arrange- 
ment of a plurality of components on the top surface of 35 
the multilayer substrate when the number of the compo- 
nent is increased, causing a prbblemthat the size of the 
complex electronic component alio becomes large/ 
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[0004] The object of the present invention, carried out 
for solving the foregoing problems; is to provide a com- 
plex electronic component capable of being compacted. 
[0005] / Trie preferred embodiment of the present '45 
invention provides a complex electronic component, 
comprising; a multilayer substrate formed by laminating 
a plurality of dielectric layers; a first concave part being 
provided at least at the bottom surface of said multilayer 
substrate; a filter comprising at least one first passive ; so 
element disposed within said multilayer substrate; an 
external terminal provided on at least one of the flat por- " 
tion of the bottom surface and the side face of said mul- ' 
tilayer substrate; either one of an active element or a 
second passive element' mounted on the top surface of * 55 
said' multilayer substrate, a surface acoustic wave ele- : 
ment mounted inside of said first concave portion of u 
said multilayer substrate; and a flat cap provided at the 



opening of said first concave portion of said 'multilayer 
substrate so as to cover said opening said first concave 
portion: " ■ 

[0006] ■ According to the above described complex 
electronic component, since either one of the active ele- 
ment or the passive element is mounted on the top sur- 
face 6f the multilayer substrate accommodating a filter 
comprising a passive element and the surface acoustic 
wave filter is mounted in the concave portion provided 
on the bottom surface of the multilayer substrate, the 
function required for the multilayer substrate' can be 
allotted to the top and bottom surfaces to compact the 
multilayer substrate accommodating the filters. Conse- 
quently, the complex electronic component can be 
made compact thereby compacting the mobile commu- 
nication device mounting the complex electronic com- 
ponent. 

[0007] The above described complex electronic com- 
ponent may further comprise a second concave portion - 
on said top surface of said multilayer substrate, and 
either said active element or said second passive ele- 
ment may be mounted on said second concave portion. 
[0008] In the above structre, since the second con- 
cave portion is provided on the top surface of the multi- : 
layer substrate accommodating a filter comprising the ! 
passive element and eitherohe of the active element or J 
the passive element is mounted in the second concave 
portion; the height of the multilayer substrate -can be 
made low, allowing the complex electronic component 
to be low height to result in a more compact sizer Con- 
sequently, the mobile communication device" mounting 
the complex' electronic component becomes more com- 
pact. 1 * :; • • ■ ■ . ' • 
[0009] ; Other features and advantages of the present 1 
invention will become apparent from the following 
description of the invention which refers to the accom- 
panying drawings:* * 

BRIEF DESCRIPTION OF THE DRAWINGS ' 

[0010] : ' \ 1 •■ 1 

FIG. 1 is a cross section of the complex electronic 
component according to the first preferred embodi- 
ment of the present invention. 
FIG. 2 is a cross section of the complex electronic 
Component according to the second preferred ' 
embodiment of the present invention. 
FIG. 3 is a block diagram of the compact size port- 
able telephone as a mobile communication device. 
FIG 4 is a cross section showing the conventional 
complex electronic component. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS " fc - ; - 

[001 i ] FIG. 1 shows the cross section of the complex 
electronic component in thfe first preferred embodiment 



2 



Bw^nnrin' ^cd no'i igr^o i 




3_ EP 0 911 965 A2 4 

according: to the present invention. The complex^ejecr [0016] Characteristics of the complex electrpniCjCpm- 

tronic component 10 is provided with a multilayer $ubr.._ ponent are evaluated thereafter for respective complex 

strate 11 inside of which a LC filter (not shown m^the- electronic components 10-via the external electrodes 13, 

drawing) comprising a transfer circuit and capacitor are ^ • provided on the side faces of the multilayer substrate 1 1 

disposed, a first concave portion 12 being provided on"; 5 to discriminate between the good and defective prod- 

the bottom surface of the multilayer substrate, 1 1 and. -. ucts. 

external electrodes 13 being provided on the faces frpnii [0017]" The construction; of the-gompj^t electronic , 

the bottom surface through the side,fac^ ptthemuiti- component according to the first preferred embodiment 

layer substrate 11. The multilayer,, subsjrate :V 1;1 r-as 0 f the present invention, mounting the IG;and c^acitpr, , 

described above is produced, for example, by the, follow- w oathe top surface of the multi layer ^substrate accommo- 

ing method. t : . , .; r r , dating the LG fitter and the SAW f ilter iri tiie first concave 

[0012] Dielectric layers frorQUa through 11d arepre- porlion provided^n the bo^om surface of the rriurtilayer 

pared by laminating green sheets ^composed, ,qf i a . substrate, allows the.functipn required for the multilayer 

ceramic material sinteredraj-a low temperature. Then,,^ substrate to be allotted to the top and bottom surfaces, 

required wiring pattern, strip electrodes for forming , 75 thereby making the multilayer, substrate accpmmodat- - 

transfer circuits, a capacitor electrode for forming a Jf - ing the filter small to result in a compact size complex . 

capacitor and a ground electrode (not shown in th$v : electronic component. . 

drawing) are-printed on- the dielectric* layers from T^a [0018] FIG..2 shows the cross section ot-Xhe corpp|ex. v ^ 

through 11d using a : copper paste. In the next steip Ml a s electronic component accprding to the second preferred . 

hole to serve as a first conqave portion is provided in the,. 20 embodiment of the- present invention. The complex 

dielectric layers from 11a through 1jld by, v punching T electronic component 2Q. is provided. w t ith a multilayer . 

along with providing a hole for forming required via-hole,, r , substrate 21 , inside of whiqhf LC f ilter ; (not shown in thp .. 

electrodes (not shown in the drawing). The copper drawing) r cpmprising ^ transfer qircurt and a^apacitqr is 

paste is filled into the hole for forming the via-hp!e elec;f :: disposed, the f jrst concave portion 22 and the second 

trode. The dielectric layers,from)1^ through ; 11d thus .;25 concave portion. 23 being^provided on. Jh§. top £nd bpt- . 

obtained are laminated and pressed, followed by baking . torn surfaces of the multilayer substrate 21 ..respectively, . c 

at 960 EC for 1 hour in.a neutral or -weakly r^duqing, - and external electrodes being provided orutrje side u 

atmosphere. Finally, the* external electrodes -13 ar$, : faces o^the multilayer substrate 21.. The multilayer sub- ; : 

formedby coating,; followed by bakyig, the v copper,pas;te jV strate 21 is produced by the sams method^as described, J 

on the prescribed portion of thjs di§Jectri,c layer from tjhe ,30 . in t prodycing : the multilayer, subsfrate ,/l 1 ig the first 

bottom surface thrpugh:the side face. . ; * .^hs'..^.: embodiment. , r ■ r . _ v .,. + ■ ; : . v 

[001 3] A surface acoustic wave filter 1 4 preferred. jto a » : [001 9] ~ P The surface acoustic wave filter 25 (referred to 

SAW filter hereinafter), or a surface acoustic wave filter,* , a SAW filter hereinafter), or a'surfac^ acoustic wave ele- . 

is disposed as a bare tip inside of, the first concave poj-- , mer^ r is, disposed within th$. first cpncave. portion 22 ; 

tion 12|,of the multilayer substrate 11 j obtained ^as, s t 35 provided, at the bottom surface of the mujtilayer sub- ,.. 

described above. The filter is fixed by,a tie-bonding i and. -5 strate,-21 as a bare tip, wrjich is fix^d with a tie-bonding , 

electrical continuity of the filter is accomplished through... . forming an el^etrio continuity with the bonding wire 26 

bonding wires 15 formed by a wire-bonding. The tie-' . formed of a wire bonding. The tie-bonding may also*, 

bonding may also, serve for electrical continuity, j - 7 serve for electric continuity. 

[001 4] After mounting the SAW filter 1 4 in the first con- 40 [0020] The first concave portipn 22 is sealed with the 

cave portion 12, the first concave portion 12 is sealed y s flat cap 27 after mounting the SAW filter 25 in the first 

with a flat cap 16. The flat cap 16 is composed of an ' conqave portion 22 The flat cap 27 is constructed of an 

arbitrary material such as a metal, a resin or a ceraniic. arbitrary material such as ^metal, a resjn or a ceramic. 

When the flat cap 16 is composed of a metal, a j^etal Likewise trmcase J.n the first embodimjent, a mejtal film 

film is previously formed on the portion of the multilayer 45 is previously formed on the portion of tfie multilayer sub- , 

substrate 11 making a contact with the flat cap. 16 to join strate. 21 to make a contact with -the, flat. 08^27 to join 

with ,the-flat cap 16 by burying a .solder into the gap the multilayer substrate 21 with the flat cap. 27 by bury* . 

between the flat cap 16 and the multilayer substrate 11 . ing a solder into the gap between the flat cap 27 and . 

When.the flat cap 16 is\composed of* a resin vor-, a multilayer substrate 21 when.the flat cap 27 js com- . 

ceramic, the flat cap 1 6 is adhered to the multilayer sub- so posed of a mertal. When the flat cap 27 is composed of 

strate .11 with a heat curing type adhesive, Otherwise. a r^esin or a ceramic, the flat cap 16 is adhered to the 

The first concave portion 12 may be filled with a.resin. multilayer substrate ?1 with a heat curing type adhesive. , 

[0015] The complex electronic component 10 is com- Otherwise,. The first concave portion 21 m^y be filled 

pleted by mounting an IC 17 as an active-element and a- witha.resin. 

capacitor 1 8 as a passive element on the flat top surface - ss [0021.] After sealing the first concave portipn 22 prp : ; 

of the multilayer substrate 1 1 after sealing the first con- vided on the bottom surface of the multilayer substrate ' 

cave portion. 1 2, provided on the bottom surface of the 21 with the flat, cap 27, the LC 28 as an active element 

multilayer substrate 11 with. the flat cap 16. , and the ^capacitor 29 as a passive element are mounted.. . 
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in the second concave portion 23 provided on the top 
surface, thereby completing the complex electronic 
component 20. 

[0022] Characteristics of the complex electronic com- 
ponent are evaluated thereafter for respective complex s 
electronic components 20 via the external electrodes 24 
provided on the side faces of the multilayer substrate 21 
to discriminate between the good and defective prod- 
ucts. 

[0023] According to the complex electronic compo- 10 
nent in the second preferred embodiment hitherto 
described, the second concave portiorr*is provided on 
the top surface of the multilayer substrate accommodat- 
ing the LC filter, to allow the IC and capacitor to be 
mounted in the second concave portion, thereby ena- is 
bling to make the height of the multilayer substrate lo_w 
for more compacting the component. 
[0024] FIG. 3 shows a block-diagram of an3ompact 
size portable telephone (Portable Handyphone System; 
PHS) as an example of mobile communication devices. ££? 
In FIG. 3, ANT is an antenna, SW is a switch for allotting 
and coupling high frequency signals in different fre- 
quency bands, LPF1 is a low-pass filter as a first filter of 
a transmission (Tx) side, PA is a high output amplifier at 
the Tx side, BPF is a band-pass filter as a second filter 25 
at the Tx side, LNA is a low-noise amplifier at the trans- 
mission (Rx) side and LPF2 is a low-pass filter as a filter 
at the Rx side. 

[0025] On the premise that the LC filter (FIG. 1 and 
FIG. 2) accommodated in the multilayer substrate 1 1 or 30 
21 of the complex electronic component 10 or 20 corre- 
sponds to the low-pass filter LPF1 , the SAW filter 14 or 
25 (FIG. 1 and FIG. 2) mounted in the concave portion 
12 or 22 on the bottom surface of the 1 multilayer sub- 
strate 11 or 21 corresponds to the band-pass filter lft>F 35 
and the IC 17 or 28 (FIG. 1 and FIG. 2) mounted on the 
top surface or in the second concave portion 23 of the' ' 
multilayer substrates 11 or 21 corresponds to the high 
output amplifier PA in the PHS having the construction 
as described above, the part indicated by the broken 40 
line in FIG. 3 can be constructed by.one complex efec-^ r ■ 
tronic component 10 or 20 (FIG. 1 or FIG. 2) to - enable.. ^ 
compacting the PHS. , ' * ' ' 

[0026] While the cases in which both of the active and 
passive elements are mounted on the top surf ace. of the 45 
multilayer substrate or in the concave portion formed on 
the top surface of the multilayer were explained in the 
foregoing embodiments, the same effect can be 
obtained when only the active element or the passive 
element is mounted. so 
[0027] Although the case when the active and passive 
elements to be mounted on the top surface or in the 
concave portion on the top surface of the substrate are 
tip components was described, the same effect can be 
attained when the tips are mounted as bare-tips. Relia- ss 
bility may be well improved by covering the active and 
passive elements as bare-tips with a resin. 
[0028] While the LC filter composed of a transfer cir- 
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cuit and capacitor was shown as a filter composed of 
passive elements accommodated in the multilayer sub- 
strate, the same effect can be obtained by the LC filter 
merely composed of a transfer circuit and a RC filter 
composed of a built-in resistor and a capacitor. 
[0029] While the invention has been particularly 
shown and described with reference to preferred 
embodiments thereof, it will be understood by those 
skilled man in the art that the forgoing and other 
changes in form and details may be made therein with- 
out departing from the spirit of the invention. 

Claims 

1. A complex electronic component (10; 20). compris- 
. ing; 

a multilayer substrate (11; 21) formed by lami- 

Y nating a plurality of dielectric layers (11a- lid); 

. , . 1 . .. a first concave part (12) being provided at least 
, at the bottom surface of said multilayer sub- 
strate (11); 

a' filter comprising at least one first passive ele- 
ment disposed within said multilayer substrate 
(11; 21); 

an external terminal (,13;: 24) provided on at 
least one of the flat portion of the bottom sur- 
face and the side face of said multilayer sub- 
strate (1 1; 21); 

either one of an active element (17; 28) or a 
second passive element (18; 29) mounted on 
the top surface of said multilayer substrate (11; 
21); 

a surface acoustic wave element (14; 25) 
mounted inside of said first concave portion 
; f (12; 22) of said multilayer substrate; and 
** ' a flat cap (16; 27) provided at the opening of 
: said first concave portion (12; 22) of said multi- 
. layer substrate (11; 21) so as to cover said 
.; opening of said first concave portion. 

2. _The complex electronic component (20) according 

t(5 Clairn 1 , further comprising: 

f a second concave portion (23) on said top sur- 

face of said multilayer substrate (21); and 
either said, active element (28) or said second 
passive element (29) being mounted on said 
second concave portion (23). 
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(54) Complex electronic component 

(57) The invention provides a , complex electronic 
component, comprising; a multilayer substrate (11) 
formed by laminating a plurality of dielectric layers (1 la 
- 1 1d); a first concave part (12) being provided'aj least 
at the bottom surface of said multilayer.substrate,(1 1); a 
filter comprising at least one first passive element dis- 
posed within said multilayer substrate. (1 1); an externah- ^ 
terminal (13) provided on at least one of the fiat portion ) _ 
of the bottom surface and the side face of said multilayer^ 
substrate (11); either one of an active-eiemeRt(17>or- a— 
second passive element (18) mounted on the top sur- 
face of said multilayer substrate (1 1), a surface acoustic 
wave element (14) mounted inside of said first concave 
portion (12) of said multilayer substrate (11); and a flat 
cap (16) provided at the opening of said first concave 
portion (12) of said multilayer substrate (11) so as to 
cover said opening of said first concave portion (12). 

The size of the above complex electronic compo- 
nent is compact. 
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